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[Object] 

This invention offers a water detection label which is clearly discolored when 
( exposed to water. It will not return to its original color after discoloring even when it is 
dried. It will not be discolored by exposure to high humidity, condensation, or 
attachment of moisture from the surface. 



[Means of Solution] 

The water detection label in this invention has the following construction. The 
coloring layer 2 is set up on one side of a water-permeable film 1 . This coloring layer 2 
consists of 0.001 to 5 weight % of a water-soluble dye and ink vehicle. This ink vehicle 
is a solvent solution of at least one kind of resin such as cellulose, acryl, polyester, 
polyamide, polyacetal, silicon, polyurethane, epoxy, or petroleum. 

[Sphere of patent request] 
[Claim 1] 

Claim 1 is concerning a wateu jetectio n label with the following construction. A 
coloring layer is set up on one side of a water-permeable film. This coloring layer 
consists of 0.001 to 5 weight % of a water-soluble dye and ink vehicle. This ink vehicle 
is a solvent solution of at least one kind of resin such as cellulose, acryl, polyester, 
polyamide, polyacetal, silicon, polyurethane, epoxy, or petroleum. 

Claim 2" 

* Claim 2 is concerning a water detection label with the following construction. A 

[coloring layer is set up on one side of a water-permeable film. This coloring layer 



j consists of 0.001 to 5 weight % of a water-soluble dye and ink vehicle. A transparent 
waterproof layer is set upon the surface of this label. 



[Claim 3] 

Claim 3 is concerning the water detection label in claim 1 or 2 where the coloring 
layer includes 70 wt.% or less of opaque powder. 

[Detailed explanation of the invention] 
[0001] 

[Technological Field of This Invention] 

This invention is regarding a water detection label for detecting water leaks. 

[0002] 
[Prior Art] 

It is necessary to detect water leaks due to tank or pipe damage in the early stages 
of construction because leaks will damage the water repellent treatment. Water leaks are 
generally detected visually. However, small leaks are sometimes overlooked, and 
intermittent leaks cannot be detected after the water dries. Because of this, a means for 
detecting water leaks easily without relying on vision has been demanded. Former 
methods for detecting water leaks include, for example, indicators described in Japan 
patent No. H 5-72194, No. H 6-202560, and No. H 7-55788, which contain a substance 
which changes color by reacting with water. 

[0003] 

[Problems that this invention tries to solve] 

However, these indicators are not so clear because the discolored part is too small 
even if they detect water. It is also impossible to tell the difference between water leaks 
and condensation when they are used in high humidity environments. It is sometimes 
impossible to detect water leaks using these devices. 

[0004] This invention was invented to solve the above problems. The object of this 
invention is to a offer water detection label which is clearly discolored when it is exposed 
to water. It does not return to its original color after discoloring even when it is dried. It 
will not be discolored by condensation on its surface. 

[0005] 

[Means to solve the problems] 

The water detection laheLin this invention which was made in order to attain the 
above object has the following construction. As shown in figure 1, a coloring layer 2 is 
set up on one side of a water-permeable film 1. This coloring layer 2 consists of 0.001 to 
5 weight % of a water-soluble dye and ink vehicle. This ink vehicle is a solvent solution 
of at least one kind of resin such as cellulose, acryl, polyester, polyamide, polyacetal, 
silicon, polyurethane, epoxy, or petroleum. 

[0006] The solvent should be at least one of the following: aromatic hydrogen carbides 
like benzene, toluene, or xylene; saturated hydrogen carbides like hexane, cyclohexane, 
or octane; ketones like acetone, methylethylketone, or cyclohexanone; hydrogen carbide 
halides like chloroform or trichloroethane; petroleum solvents of mineral spirits like 
petroleum ether. This ink vehicle may be one which is readily available on the current 
market. 



[0007] If the amount of water-soluble dye is less than 0.001 wt.%, color saturation after 
discoloring of the coloring layer 2 is insufficient. On the other hand, if it exceeds 5 wt.%, 
the initial is too dark, and it will be difficult to detect since the contrast before and after 
discoloring is small. 

| [0008] Thew water detection label in this invention which was made to attain the above 
| ob i ect has th e following construction. A coloring n layerj is set up on one side of a water- 

* P£H2£ a bl£ .fifeB -L This coloring layer 2 consists of 0.001 to 5 weight % of a water- ^ 
/ soluble dye and ink vehicle. A transparent waterprooHayerjUs set upon the surface of 

j this label. This transparent waterproof Tayer~3 improves resistance to discoloration due to 
| condensation. 

[0009] The coloring layer 2 should include 70 wt.% or less opaque powder. If the 
amount of opaque powder exceeds 70wt.%, adhesion between the water permeable film 1 
and the coloring layer 2 will be poor. 

',[0010] Anything which can absorb and transmits moisture quickly and also has sufficient 
j wet strength can be used for the water permeable film 1 . For example, there are paper 

* and nonwoven fabrics. 

. [001 1] The water-soluble dye should be at least one kind selected from the following: 

acid dyes such as kayanol red NBR, brilliant scarlet 3B, acid fast orange SG, amaranth, 

acid Rhodamine B, eosin G, acid milling red RS, alizarin direct blue AGG, indigo 
j carmine blue G, acid milling cyanine 5R; basic dyes such as aizen cation red 7BNH, 

cation red 6B, cation pink FG, crystal violet, methylene blue B; direct dyes such as ' 
} kayanol light red F5B, direct fast scarlet 4BS, benzo perpurine 4B, direct fast orange S, 

direct rhodurine red B, chloranch fast red 6BFF, serious red 4B, serious spla violet RF,' 
i seriour spla violet BF, direct sky blue 5B; acid medium dyes such as chromium orange 

A, chromium orange GR, chromium red B, chromium brilliant red B, chromium brilliant 
; violet, chromium brown PG; reactive dyes such as Sumifix brilliant red G special, 

reacton red 2B-F, prosion rubin BS, cibachron violet F2R-A, prosion brilliant blue RS; 

food coloring such as red No. 2, red No. 3, red No. 4, red No. 102, red No. 103, red No 
| 104, red No. 105, and red No. 106. 

j [0012] The transparent waterproof layer 3 should be selected from tte following films: 
I polyethylene, polystyrene, polypropylene, polyvinyl chloride, polyvinyl fluoride, and 
I cellophane, varnish of synthetic rubber, silicon resin, polyamide resin, cellulose resin, 
I acryl resin, and epoxy resin. 

[0013] The opaque powder above is for opaque the color of the water-soluble dye before 
discoloring, for improving dye after changing color, and maintaining the color after 
discoloring. It should be one of the following: magnesium carbonate, calcium carbonate, 
barium carbonate, magnesium hydroxide, magnesium oxide, calcium oxide, titanium 
oxide, silicic acid, magnesium silicate, aluminum silicate, acid clay, kaolin, bentonite, 
and sericite. 

I [0014] The coloring 2 may contain an extender, thickener, dispersant, color adjustment 

agent, stabilizer, antioxidant, etc., as long as they do not interfere with coloring. 
I [0015] In addition, in order to attach the label in this invention to the site of use, as 
f shown in figure 3, an idte^wjayer 4 js provided on the back surface and edges, etc., of 

the water permeable filmHT A release*paper 5 is provided to protect the adhesive layer 4. 

The label can be applied by removing' th¥ release paper 5 when the water detection label 

is used. 



[0016] This moisture detection label is manufactured by the following method. First, ink 
components such as water-soluble dye, opaque powder, and the ink vehicle are dispersed 
and kneaded using a ball mill, triple roll, mixer, agate machine, sand mill, or dispersing 
machine, and they are turned into ink. This ink is applied on a water-permeable film 1 by 
methods such as screen printing, gravure printing, offset printing, coating, or spraying to 
form a coloring layer 2. This comprises the moisture detection label. The transparent 
waterproof layer 3 is formed on the water detection label by the following process. The 
waterproof layer component can be a film, dry laminate, extruded laminate, or hot 
laminate used for laminate processing. When the water proof layer is a varnish, it can be 
applied by printing, spraying, brushing, roll coating, knife coating, or air-knife coating, 
for example. 

|0017] The moisture detection label is placed on a tank or water supply pipe. When there 
is a water leak, moisture permeates the water-permeable film 1 . When moisture reaches 
vthe coloring layer 2, moisture penetrates the coloring layer 2. The water-soluble dye is 
I dissolved, and the water-permeable film 1 and opaque powder are dyed. Accordingly, 
I since the dyed condition is irreversible, the discoloration will not go away. In addition, 
1 even if moisture is deposited on the surface by condensation, etc., the label will not be 
discolored since the moisture does not penetrate the coloring layer 2. 

[0018] 

[Effects of this invention] 

The water detection label in this invention changes its color clearly when it is 
exposed to moisture. When it is dried, it will not return to its original color. Not only 
that, it will not change its color even if moisture is deposited on its surface. Because of 
this, damage or breakage of water-proof sites such as tunnels or other construction, 
water-leak sites such as tanks or water supply pipes can be detected easily and surely. 

[0019] 

[Examples of practice] 

In the following, examples of practice of this invention are going to be explained 
in more detail. Examples of practice 1 to 13 are examples which show water detection 
labels where the coloring layer in this invention is set up. Examples of comparison 1 to 3 
are examples of labels which do not conform to this invention. 

[0020] 

Example of practice 1 

1 wt.% of food coloring red No. 4 (manufactured by Sanei Kagaku Kogyo)and 9 
wt.% of ethyl cellulose (Ethocel: manufactured by Dow Chemical Co.) were dissolved in 
90 wt.% xylene. This was kneaded in an agate machine to make ink. This ink was 
screen-printed on filter paper (No. 4: manufactured by Advantec Toyo), and a light red 
water detection label was produced. 

[0021] Next, this label was tested. 0.01 ml of water was dropped on the back surface of 
this label, and moisture was deposited. After the change in color and the discolored area 
were measured, it was dried for 24 hours at 50°C, and the change in color was observed. 
Next, 10 ml of water was dropped on the surface of the label, and moisture was 
deposited, and the change in color was observed. These results are shown in table 1. 



[0022] 
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[0023] As shown in table 1, when moisture was applied to the back surface of the water 
detection label, it changed color clearly over a large area. When it was dried, it did not 
return to its original color. In addition, when moisture was applied to its surface, it did 
not change its color even after it was left for 1 week. 



[0024] 

Example of practice 2 

0.1 wt.% of food color No. 4 (manufactured by Sanei Kagaku Kogyo), 30 wt.% of 
silicic acid (AEROSIF 380: manufactured by Nippon Aerosil) as opaque powder, and 6 
wt.% of ethyl cellulose resin (Ethocel: manufactured by Dow Chemical Co.) were 
dissolved in 63.9 wt.% of xylene. This was kneaded in an agate machine to make ink. 
This ink was screen-printed on filter paper (No. 4: manufactured by Advantec Toyo), and 
a white water detection label was produced. 

[0025] This label was tested as in example of practice 1, and the results are shown in 
table 1 . As shown in the table, when moisture was applied to the back surface of the 
water detection label, it changed color clearly over a large area. When it dried, it did not 
return to its original color. In addition, when moisture was applied to its surface, it did 
not change its color even after it was left for 1 week. 



[0026] Example of practice 3 

0.001 wt.% of food color No. 4 (manufactured by Sanei Kagaku Kogyo), 30 wt.% 
of silicic acid (AEROSIF 380: manufactured by Nippon Aerosil), and 6 wt.% of ethyl 
cellulose resin (Ethocel: manufactured by Dow Chemical Co.) were dissolved in 63.999 
wt.% xylene. This was kneaded in an agate machine to make ink. This ink was screen- 
printed on filter paper (No. 4: manufactured by Advantec Toyo), and a white water 
detection label color was produced. 

[0027] This label was tested as in example of practice 1 , and the results are shown in 
table 1. As shown in the table, when moisture was applied to the back surface of the 
water detection label, it changed color clearly over a large area. When it dried, it did not 
return to its original color. In addition, when moisture was applied to its surface, it did 
not change its color even after it was left for 1 week. 

[0028] Example of practice 4 

5 wt.% of food color No. 4 (manufactured by Sanei Kagaku Kogyo) as water- 
soluble dye, 30 wt.% of silicic acid (AEROSIF 380: manufactured by Nippon Aerosil) as 
opaque property powder, and 6 wt.% of resin of ethyl cellulose (Ethocel: manufactured 
by Dow Chemical Co.) as ink vehicle were dissolved in 59 wt.% of solvent of xylene. 
This was kneaded in an agate machine to make ink. This ink was screen-printed on filter 
paper (No. 4: manufactured by Advantec Toyo), and a white water detection label color 
was produced. 

[0029] This label was tested as in example of practice 1, and the results are shown in 
table 1 . As shown in the table, when moisture was applied to the back surface of the 
water detection label, it changed color clearly over a large area. When it dried, it did not 
return to its original color. In addition, when moisture was applied to its surface, it did 
not change its color even after it was left for 1 week. 

[0030] Example of practice 5 

Except that 0.1 wt.% of basic Aizen cation red 7BNH (manufactured by 
Hodogawa Kagaku Kogyo) was used as the water-soluble dye, the same procedure as 
example of practice 2 was followed, and a white water detection label was manufactured. 
[0031] This label was tested as in example of practice 1, and the results are shown in 
table 1 . As shown in the table, when moisture was applied to the back surface of the 
water detection label, it changed color clearly over a large area. When it dried, it did not 
return to its original color. In addition, when moisture was applied to its surface, it did 
not change its color even after it was left for 1 week. 

[0032] Example of practice 6 

Except that 0. 1 wt.% of acidic dye of Kayanol red NBR (manufactured by Nippon 
Kayaku) was used as the water-soluble dye, the same procedure as example of practice 2 
was followed, and a white water detection label color was manufactured. 
[0033] This label was tested as in example of practice 1, and the results are shown in 
table 1. As shown in the table, when moisture was applied to the back surface of the 
water detection label, it changed color clearly over a large area. When it dried, it did not 
return to its original color. In addition, when moisture was applied to its surface, it did 
not change its color even after it was left for 1 week. 



[0034] Example of practice 7 

Except that 0.1 wt.% of direct dye of Kayanol light red F5B (manufactured by 
Nippon Kayaku) was used as the water-soluble dye, the same procedure as example of 
practice 2 was followed, and a white water detection label was manufactured. 
[0035] This label was tested as in example of practice 1, and the results are shown in 
table 1 . As shown in the table, when moisture was applied to the back surface of the 
water detection label, it changed color clearly over a large area. When it dried, it did not 
return to its original color. In addition, when moisture was applied to its surface, it did 
not change its color even after it was left for 1 week, 

[0036] Example of practice 8 

Except that 0.1 wt.% of reactive dye of Sumifix brilliant red G special 
(manufactured by Sumitomo Kagaku Kogyo) was used as the water-soluble dye, the 
same procedure as example of practice 2 was followed, and a white water detection label 
was manufactured. 

[0037] This label was tested as in example of practice 1, and the results are shown in 
table 1. As shown in the table, when moisture was applied to the back surface of the 
water detection label, it changed color clearly over a large area. When it dried, it did not 
return to its original color. In addition, when moisture was applied to its surface, it did 
not change its color even after it was left for 1 week. 

[0038] Example of practice 9 

Except that 69.9 wt.% of ink medium (PAS-800 medium: manufactured by Jujo 
Kako) was used as the ink vehicle, the same procedure as example of practice 2 was 
followed, and a white water detection label was manufactured. 
[0039] This label was tested as in example of practice 1, and the results are shown in 
table 1 . As shown in the table, when moisture was applied to the back surface of the 
water detection label, it changed color clearly over a large area. When it dried, it did not 
return to its original color. In addition, when moisture was applied to its surface, it did 
not change its color even after it was left for 1 week. 

[0040] Example of practice 10 

Except that 69.9 wt.% of ink medium currently on the market (Tetron 900 
medium: manufactured by Jujo Kako) was used as the ink vehicle, the same procedure as 
example of practice 2 was followed, and a white water detection label was manufactured. 
[0041] This label was tested as in example of practice 1, and the results are shown in 
table 1 . As shown in the table, when moisture was applied to the back surface of the 
water detection label, it changed color clearly over a large area. When it dried, it did not 
return to its original color. In addition, when moisture was applied to its surface, it did 
not change its color even after it was left for 1 week. 

[0042] Example of practice 1 1 

Except that 20 wt. % of titanium oxide as opaque powder and 7 wt.% of ethyl 
cellulose resin (Ethocel: manufactured by Dow Chemical) as the ink vehicle were 



* 

dissolved in 72.9 wt.% of xylene, the same procedure as example of practice 2 was 
followed, and a white water detection label was manufactured. 
[0043] This label was tested as in example of practice 1, and the results are shown in 
table 1 . As shown in the table, when moisture was applied to the back surface of the 
water detection label, it changed color clearly over a large area. When it dried, it did not 
return to its original color. In addition, when moisture was applied to its surface, it did 
not change its color even after it was left for 1 week. 

[0044] Example of practice 12 

Except that 10 wt. % of calcium carbonate as opaque powder and 8 wt.% of ethyl 
cellulose resin (Ethocel: manufactured by Dow Chemical) as the ink vehicle were 
dissolved in 81.9 wt.% xylene, the same procedure as example of practice 2 was 
followed, and a white water detection label was manufactured. 
[0045] This label was tested as in example of practice 1, and the results are shown in 
table 1 . As shown in the table, when moisture was applied to the back surface of the 
water detection label, it changed color clearly over a large area. When it dried, it did not 
return to its original color. In addition, when moisture was applied to its surface, it did 
not change its color even after it was left for 1 week. 

[0046] Example of practice 1 3 

A polyvinyl fluoride film (Tedlar: manufactured by Dupont; thickness is 25 |im) 
was dry-laminated on the surface of the water detection label manufactured in example of 
practice 2, and a water detection label with a transparent waterproof layer was acquired. 
[0047] This label was tested as in example of practice 1, and the results are shown in 
table 1 . As shown in the table, when moisture was applied to the back surface of the 
water detection label, it changed color clearly over a large area. When it dried, it did not 
return to its original color. In addition, when moisture was applied to its surface, it did 
not change its color even after it was left for 1 week. 

[0048] Example of comparison 1 

0.01 ml of water was dropped on each side of filter paper (No. 4: manufactured by 
Advantec Toyo), and moisture was deposited. After the change in color and area of 
discolored sites were measured, it was left for 10 minutes, and the change in color was 
observed. The results are shown in table 1 . As shown in the table, large areas on both 
sides were discolored when moisture was deposited. When dried, they returned to their 
original color right away. 

[0049] Example of comparison 2 

2 wt. % of food color red No. 4 (manufactured by Sanei Kagaku Kogyo) and 98 
wt. % of silicic acid (AEROSIF 380: manufactured by Nippon Aerosil) were directly 
applied on filter paper (No. 4: manufactured by Advantec Toyo), and a white water 
detection label was produced. 

[0050] 0.01 ml of water was dropped on the back and front surfaces of this label, and 
moisture was deposited. After the change in color and discolored areas were measured, it 
was dried for 24 hours at 50°C, and the change in color was observed. The results are 
shown in table 1 . As shown in the table, when moisture was deposited on the back 



t 



surface of the water detection label, the discolored area was large. When dried, it did not 
return to its original color. When moisture was deposited on its surface, a large area was 
discolored. Since the dye dyed the filter paper, it did not return to its original color as it 
was dried. 

[0051] Example of comparison 3 

6 wt.% of food color No. 4 (manufactured by Sanei Kagaku Kogyo) and 9 wt.% 
of ethyl cellulose resin (Ethocel: manufactured by Dow Chemical Co.) were dissolved in 
85 wt.% xylene. This was kneaded in an agate machine to make ink. This ink was 
screen-printed on filter paper (No. 4: manufactured by Advantec Toyo), and a red water 
detection label was produced. 

[0052] This label was tested as in example of practice 1, and the results are shown in 
table 1 . As shown in the table, when moisture was deposited from either surface, 
discoloration was not detected. 

[Simple explanation of figures] 

Figure 1 : section of one example of practice of the water detection label in this invention. 

Figure 2: section of another example of practice of the water detection label in this 
invention. 

Figure 3: section of another example of practice of the water detection label in this 
invention. 

[Explanation of symbols] 

1 : water permeable film 

2: coloring layer 

3: transparent waterproof layer 

4: adhesive layer 

5: release paper 
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(57) [Abstract] 

[Problem] When water is detected, it changes color clearly, aft 
er colorchange even when drying, using with environment 
where humidity is highnot to return to original color, it offers 
water detection labelwhich does not have fact that it changes 
color with depositand dew condensation of water from surface. 

[Means of Solution] As for water detectionlabel,itcanprovid 
e coloration layer 2 in theone surface of water permeability 
film 1 , coloration layer 2 consists of water soluble dye 0.00 1 
to 5 weigjit% and ink vehicle, the said ink vehicle cellulosic 
resin , acrylic resin , polyester resin , polyanide resin and 
polyacetal resin ,is something which melts resin of at least one 
kind which are chosen frorrthe midst of silicone resin , 
polyurethane resin , epoxy resin and petroleum type resin in 
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[Qaim(s)] 

[Qaim 1] It can provide coloration layer in one surface of wat 
er permeability film, water detection label which designates that 
it is something which melts theresin of at least one kind where 
said coloration layer consists of water soluble dye 0.00 1 to 5 
weight% and theink vehicle, said ink vehicle cellulosic resin , 
acrylic resin, polyester resin, polyarride resin, silicone resin 
and polyacetal resin , is chosen from midst of polyurethane 
resin , epoxy resin and petroleum type resin in solvent as 
feature. 

[Qaim2] It can provide coloration layer in one surface of wat 
er permeability film, said coloration layer consistsof water 
soluble dye 0.00 1 to 5 weight% and ink vehicle, moisture 
detection label which designatesthat transparent waterproof 
layer is provided in surface as feature. 

[Qaim3] Aforementioned coloration layer water detection la 
bel which is stated inthe Qaim 1 or Qaim2 which designates 
that 70 wt% or less it contains hiding property powder 
asfcature. 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention is something 
regarding water detection label in order todetect leak of water. 

[0002] 

[Prior Art] You must discover water leak which happens with br 
eakage of water repellent treatmentof water leak , tunnel and 
construction due to damage of tankand pipe for water supplying 
which store water in early stage, water leak is discovered by 
generally inspecting leak of moisturewith visual, but according 
to visual with moisture of trace amountthere is a thing which is 
overlooked, leak stops and when drying,there was a problem 
that cannot discover. Because of this without depending on 
visual, means which candetect water leak simply was sought. 
Reacting with moisture, indicator which bears substance which 
changescolor in substrate is disclosed in for example Japan 
Unexamined Patent Publication Hei 5 - 72 194 disclosure , 
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Japan Unexamined Patent Publication Hei 6 - 202560 
disclosure and Japan Unexamined Patent Publication Hei 7- 
55788 disclosure as detects conventional water leak. 

[0003] 

[Problems to be Solved by the Invention] But, as for these indie 
ator detecting water, strange colored part amountbeing small, 
there is a indistinct thing, when using with environrnsnt 
whosedeposit and humidity of water from surface are high, 
when thedew condensation is caused, changing color, there was a 
thing which becomes thedetection impossible. 

[0004] As for this invention being something which can be don 

e in order to solvethe aforementioned problem, when it detects 

water, it changes colorclearly, after color change even when 

drying, using with environmentwhere humidity is high not to 

return to original color, it designatesthat it offers water 

detection label which does not have factthat it changes color 

with deposit and dew condensation of water fromthe surface as 
objective. 

[0005] 

[Means to Solve the Problems] Can be done in order to achieve 
aforementioned object as for thewater detection label of this 
invention which, As shown in Figure 1 , it can provide 
coloration layer 2 in one surface of the water permeability film 
1, coloration layer 2 consists of water soluble dye 0.00 1 to 5 
weight% and ink vehicle, said ink vehicle thecellulosic resin , 
acrylic resin, polyester resin , polyanide resin , silicone resin 
and polyacetal resin, the polyurethane resin , epoxy resin and 
petroleum type resin , is something which melts resinof at least 
one kind which are chosen from in in solvent. 

[0006] Aforementioned solvent aromatic hydrocarbons of ben 
zene , toluene and the xylene, saturated hydrocarbon of 
hexane , cyclohexane and octane, ketones ofthe acetone , 
methylethylketone and cyclohexanone, halogenated 
hydrocarbons of chloroform and the trichloroethane, being at 
least one kind which are chosen frommidst of petroleum 
solvent ofthe mineral spirits and petroleum ether is desirable. 
Aforementioned ink vehicle is good being marketing ink 
medium 

[0007] Quantity of water soluble dye under 0.00 1 wt% color co 
ncentration after changingcolor of coloration layer 2 becomes 
thin, when it exceeds 5 weight%, colorbefore changing color 
dense, before changing color and because thechroninance after 
changing color is small, distinction becomes difficult. 

[0008] As for moisture detection label of this invention which 
can be done inorder to achieve aforementioned objective, as 
shown in Figure 2, itcan provide coloration layer 2 in one 
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surface of water permeability film 1, coloration layer 2 
consists ofthe water soluble dye 0.00 1 to 5 weight % and ink 
vehicle, transparent waterproof layer 3 is provided in surface, 
transparent waterproof layer 3 improves water repellancy for 
moisture due to deposit and thedew condensation of moisture 
from surface of moisture detection label. 

[0009] As for coloration layer 2, 70 wt% or less it is desirable t 
o contain hiding property powder. When quantity of hiding 
property powder exceeds 70 wt%, coating property to thewater 
permeability film 1 of coloration layer 2 becorres bad. 

[0010] If water permeability film 1 water rapidly to absorb and t 
ransrrit, getting wet, itis something which possesses sufficient 
strength, it is good, can list paperand nonfiber cloth. 

[001 1] As for aforementioned water soluble dye, Kayanol red 
NBR , brilliant scarlet 3B, acid fast orange SG, armranth , 
acid Rhodarrine B , eosin G, acid milling red RS, alizarin 
direct blue AGG, indigo carmine blue G, acidic dye of acid 
milling cyanine 5R, Aizen cation red 7BNH, cation red 6B, 
cation pink FG, Crystal Violet , basic dye of rrethylene blue ' 
B, Kayanol write red F5B, direct fast scarlet 4BS, benzo per 
purine 4B, direct fast orange S, direct low di phosphorus 
red B, do run jp8 fast red 6BLL> Ti rear thread 4B,Tirear 
soot red violet RL,Tirearsoot ^milelrry o jp7 
BL, direct dye of direct sky blue 5B, chrome dye of 
chromium orange A, chromium orange GR, chrorriumred 
B,the chroniumbrilliantred B, chromium brilliant violet R 
and chromium brown PG, X 5 fix brilliant red G special , 
rear £ ton red 2B - F, professional Aster tataricus L. ruby BS 
and grass clone violet F2R - A, reactive dye of professional 
Aster tataricus L. brilliant blue RS, itis desirable to be at least 
one kind which are chosen from midst of food dyeof food use 
redcolor2nurrber, food use red color 3 number, food use red 
color 4 number, food use red color 102number, food use red 
color 103 number, food use red color 104 number, food use red 
color 105 number and the food use red color 106 number. 



[0012] As for transparent waterproof layer 3, film of polyeth 
ylene , polystyrene , polypropylene , the polyvinyl chloride , 
polyvinyl fluoride and cellophane, it is desirable to consist of 
theat least one kind which are chosen from midst of varnish of 
silicone resin, the polyarride resin, cellulosic resin , acrylic 
resin, epoxy resin and synthetic rubber. 

[0013] Color of water soluble dye before changing color hiding i 
t does theaforementioned hiding property powder, it is desirable 
to be a dyeing behavior when changingcolor and at least one 



ISTA's Paterra(tr^, Version 1 .5 (There may be errors in the above translation. ISTA cannot 

be held liable for any aetriment from itsuse. WWW: http://ww.intlscience.com Tel:80O430-5727) 



R5 



JP 98090244A Machine Translation 



[0 0 14] SefelB2l«Sfe£K«L4l,*iift#h H*6 

[0 0 15] S 6lz*Sgi|l3<D7^U*ffiJB«mK@S?- 
&fc#>lz % m3\Z7Ttt&r>\z s a7jctt7-r;uM ogffi 
, IBia»«fc3IS#ll4SR<t, »*R4(=MKt«ft5£H 

[0 0 16] 7k»tttt^KjUijaTfl!)<k3*cLrSI36-r 

*-f7K»tt»Ek HKtt»(*fe«fct;^>*et^;u 

->EPJH, y^eTEna, a— TWO 

a 1 f z ft * l r « feS 2 s mm l 7k#«*a ^ ^ ju * Sit 

r*o 7X»«»5'<;n=aMi»7Kii3 skw-sbizi*, 

RS7Klifi£^^7^;i/Aa)ii^(zliK ; 7-r7 5^— h, 
LfflL^S*— K t-K55*-h£i:fZ<fcoT5£ 

[0017] 7X»aa5^;n*, *>*-me»3Ji::rs 

U 7k;l*U)<fc&<bS7ktt7<JUAl *7jc#j&<aaU 

*#*<*fe* 2 iza-r s <t ^feji 2 * (Z7k»^sa 



[0 0 18] 



kind which in order to irrprove, with thing, are chosenthe color 
retention after changing color fromnidst of magnesium 
carbonate , the calciumcarbonate , barium carbonate, 
magnesium hydroxide , magnesium oxide , calciumoxide , 
titanium dioxide , the silicic acid , magnesiumsilicate , 
alurrinumsilicate , acidic clay, kaolin, bentonite and the 
sericite. 

[0014] Coloration layer 2 is good containing extender , thicke 
ner , dispersant , the color adjustment agent , stabilizer and 
antioxidant etc which do not obstruct coloration 

[0015] Furthermore as in order to lock label of this invention i 
n use site,shown in Figure 3, providing adhesive layer 4 in back 
surface and periphery etcof water permeability film 1, 
providing release paper 5 in adhesive layer 4, peeling release 
paper 5 whenusing water detection label to stick it is good 

[0016] It produces moisture detection label like below. First in 
k component of water soluble dye , hiding property powder and 
ink vehicle you use theball mill , triple roll , mixer , agite 
machine, sand mill and dispersing machine andetc making 
ink you do dispersion and by kneading, ink which is acquired 
applying to water permeability film 1 with theblowing or other 
method due to screen printing, gravure printing , offset 
printing, coating andthe spray, it forms coloration layer 2 
and produces moisture detection label. Case where transparent 
waterproof layer 3 is provided in moisture detection label,when 
waterproof layer component is film, laminate fabrication it does 
with dry laminate , the extruded laminate and heat laminating 
etc when waterproof layer component is varnish, overcoatit 
does with printing, spray, brush coating , potting roll coating , 
knife coating andthe air knife coating etc. 

[0017] When it installs moisture detection label, in tank, and t 
hepipe etc there is a water leak moisture transmits water 
permeability film 1 , when the moisture reaches to coloration 
layer 2, moisture permeates in coloration layer 2 and thewater 
soluble dye melts and water permeability film 1 and hiding 
property powder are dyed Therefore because dyeing color 
status is kept, there are not times whencolor returns to origin 
In addition moisture depositing in surface with deposit and 
thedew condensation etc of moisture from surface, as for 
moisture because itdoes not permeate to coloration layer 2, 
there are not times when it changescolor. 

[0018] 

[Effects of the Invention] Moisture detection label of this inve 
ntion changes color dries and doesnot change color, when 
moisture is detected, clearly, alsofiirthermore moisture 
depositing in surface not to return to originalcolor. Because of 
this tank and pipe or other leaking water site for water 
supplying, being sirrple,you can discover breakage of tunnel 



ISTA's Paterra(tn^, Version 1 .5 (There may be errors in the above translation ISTA cannot 

be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel:80O430-5727) 



P.6 



JP 98090244A Machine Translation 



[0 0 19] 



[0020] seifim i 

) 1 *< >+et^;ut Ltxf^«p-x ( 

><0S#J9 0M%lc»jilLfct,a>£* bl^LM&T*;I 
«L-C»fiffl^>*Sfffc D C0M>*£atffi (No. 
4 : 7 FA>f^Iif(ft)» 'J-Z/EPfflU 



[002 1 ] CCD^'<^<D*fttt»£ftofc« 5^<;kd 
Sffi^b7X*0. 0 1 m I aTLT*»*f4**1i-, fe 

©«fti3J:t;*ft«»(oa«*asLfc». 5o°cr*2 

Lfco **lba>J6;SSSl (zip-To 



[0 0 2 2] 



and construction or other waterproofing site securely. 
[0019] 

[Working Exarrple(s)] Below, Working Example of this invent 
ion is explained in detail. As for Working Exanple 1 to 13 it is 
an example which shows water detectionlabel where it can 
provide coloration layer which applies this invention, the 
Conparative Example 1 to 3 this invention is exanple which 
shows label outsideapplicatioa 

[0020] Working Exanple 1 

As water soluble dye kneading those which melt resin 9 weight% 
of ethyl cellulose ( Ethocel : Dow Chemical Co. make) inthe 
solvent 90 weight% of xylene food use red color 4 nurrber ( San- 
ei Kasei Kogyo KK (DB 70-266-8518) make) 1 wt% , as ink 
vehicle, withthe agate machine, it acquired ink for coloration 
This ink screen printing was done in filter paper (No A: 
Advantec Toyo Kabushiki Kaisha make), water detectionlabel 
of light red color was produced 

[0021] Discoloration test of this label was done. 0.01 rri drippi 
ng water from back surface of label, depositing,change of color 
and after measuring surface area of strange colored part amount, 
the 2 4 hours it dried moisture with 50 °C ami observed change 
ofcolor. 10 rri dripping water next from surface of label, 
themoisture depositing, you observed change of color. Those 
results are shown in Table 1 . 

[0022] 
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[0023] As shown in same chart, water when depositing, changin 
g colorclearly fromback surface of water detection label, there 
was not athing where it is expanded is indicated, dries and 
returns to originalcolor. In addition water when depositing 1 
week leaving, it did notchange color, from surface. 

[0024] Working Example 2 

As water soluble dye food use red color 4 number ( San-ei Kasei 
Kogyo KK (DB 70-266-85 18) make) 0. 1 weight% , as hiding 
property powder kneading thosewhich melt resin 6 weight% of 
ethyl cellulose ( Ethocel : Dow Chemical Co. make) in solvent 
63.9 weigbt% of xylene thesilicic acid (AE ROS IL 380: 
Nippon Aerosil Co. Ltd (DB 69-070-2188) rmke) 30 wagfo% , 
as ink vehicle, with agate machine, it acquired inkfor 
coloratioa This ink screen printing was done in filter paper 
(No A: Advantec Toyo Kabushiki Kaisha rmke), water 
detectionlabel of white was produced 

[0025] It does discoloration test of this label shows result in Tab 
Ie 1 in thesame way as Working Example 1. As shown in same 
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chart, moisture when depositing, changing colorclearly from 
back surface of moisture detection label, there was not athing 
where it is expanded is indicated, dries and returns to 
originalcolor. In addition moisture when depositing, 1 week 
leaving, it did notchange color, from surface. 

[0026] Working Example 3 

As water soluble dye food use red color 4 number ( San-ei Kasei 
Kogyo KK (DB 70-266-8518) make) 0.00 1 wt% , as hiding 
property powder kneading thosewhich melt resin 6 weight% of 
ethyl cellulose ( Ethocel : Dow Chemical Co. make) in solvent 
63.999 weight% of xylene thesilicic acid (AE ROS IL 380: 
Nippon Aerosil Co. Ltd (DB 69-070-2188) nuke) 30 weigfit% , 
as ink vehicle, with agate machine, it acquired inkfor 
coloration This ink screen printing was done in filter paper 
(No.4: Advantec Toyo Kabushiki Kaisha make), water 
detectionlabel of white was produced 

[0027] It does discoloration test of this label shows result in Tab 
le 1 inthesame way as Working Example 1. As shown in same 
chart, moisture when depositing, changing colorclearly from 
back surface of moisture detection label, there was not athing 
where it is expanded is indicated, dries and returns to 
originalcolor. In addition moisture when depositing, 1 week 
leaving, it did notchange color, from surface. 

[0028] Working Exanple 4 

As water soluble dye food use red color 4 number ( San-ei Kasei 
Kogyo KK (DB 70-266-8518) make) 5 wei^it% , as hiding 
property powder kneading thosewhich melt resin 6 weight% of 
ethyl cellulose ( Ethocel : Dow Chemical Co. make) in solvent 
59 weight% of xylene thesilicic acid (AE ROS IL 380: Nippon 
Aerosil Co. Ltd (DB 69-070-2188) make) 30 weight% , as ink 
vehicle, with agate machine, it acquired inkfor coloration. This 
ink screen printing was done in filter paper (No.4: Advantec 
Toyo Kabushiki Kaisha make), water detectionlabel of white 
peach color was produced 

[0029] It does discoloration test of this label diows result in Tab 
le 1 inthesame way as Working Example 1. As shown in same 
chart, moisture when depositing, changing colorclearly from 
back surface of moisture detection label, there was not athing 
where it is expanded is indicated, dries and returns to 
originalcolor. In addition moisture when depositing, 1 week 
leaving, it did notchange color, from surface. 

[0030] Working Exanple 5 

Excluding fact that basic dye 0. 1 weight% of Aizen cation red 
7BNH ( Hodogaya Chemical Co. Ltd (DB 69-054-2287) make) 
is used as water soluble dyethe water detection label of white was 
produced to similar to theWorking Example 2. 
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[003 1] It does discoloration test of this label shows result in Tab 
le 1 in thesame way as Working Exanple 1. As shown in sarre 
chart, moisture when depositing, changing colorclearly from 
back surface of moisture detection label, there was not athing 
where it is expanded is indicated, dries and returns to 
originalcolor. In addition moisture when depositing, 1 week 
leaving, it did notchange color, from surface. 

[0032] Working Exanple 6 

Excluding fact that acidic dye 0. 1 wei$it% of Kayanol red NB 
R ( Nippon Kayaku Co. Ltd (DB 69-054-7468) make) is used 
as water soluble dyethe water detection label of white was 
produced to similar to theWorking Example 2. 

[0033] It does discoloration test of this label shows result in Tab 
lei in thesame way as Working Exanple 1. Asshowninsame 
chart, moisture when depositing, changing colorclearly from 
back surface of moisture detection label, there was not athing 
where it is expanded is indicated, dries and returns to 
originalcolor. In addition moisture when depositing, 1 week 
leaving, it did notchange color, from surface. 

[0034] Working Exanple 7 

Excluding fact that direct dye 0.1 weight% of Kayanol write red 
FSB ( Nippon Kayaku Co. Ltd (DB 69-054-7468) make) is 
used as water soluble dyethe water detection label of white was 
produced to similar to theWorking Example 2. 

[0035] It does discoloration test of this label shows result in Tab 
le 1 in thesame way as Working Exanple 1. As shown in sane 
chart, moisture when depositing, changing colorclearly from 
back surface of moisture detection label, there was not athing 
where it is expanded is indicated, dries and returns to 
originalcolor. In addition moisture when depositing, 1 week 
leaving, it did notchange color, from surface. 

[0036] Working Example 8 

Excluding fact that reactive dye 0. 1 weight% of * * fix brillia 
nt red G special ( Sumitomo Chemical Cb. Ltd (DB 69-053- 
5307) make) is used as thewater soluble dye water detection 
label of white was produced to sinilarto Working Exanple 2. 

[0037] It does discoloration test of this label shows result in Tab 
le 1 in thesame way as Working Example 1. As shown in sarre 
chart, moisture when depositing, changing colorclearly from 
back surface of moisture detection label, there was not athing 
where it is expanded is indicated, dries and returns to 
originalcolor. In addition moisture when depositing, 1 week 
leaving, it did notchange color, from surface. 
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[0038] Working Exanple 9 

Excluding fact that commercial ink medium (PAS - 800 rrediu 
m: 10 chemical engineering Ltd make) 69.9 wt% is used as 
ink vehicle themoisture detection label of white was produced 
to similar to theWorking Exanple 2. 

[0039] It does discoloration test of this label shows result in Tab 
le 1 in thesame way as Working Example 1. As shown in sarre 
chart, moisture when depositing, changing colorclearly from 
back surface of moisture detection label, there was not athing 
where it is expanded is indicated, dries and returns to 
originalcolor. hi addition moisture when depositing, 1 week 
leaving, it did notchange color, from surface. 

[0040] Working Example 10 

Excluding fact that commercial ink medium ( Tetoron 900 med 
ium: 10 chemical engineering Ltd make) 69.9 wt% is used as 
ink vehicle themoisture detection label of white was produced 
to similar to theWorking Exanple 2. 

[0041] It does discoloration test of this label shows result in Tab 
le 1 in thesame way as Working Example 1. As shown in same 
chart, moisture when depositing, changing colorclearly from 
back surface of moisture detection label, there was not athing 
where it is expanded is indicated, dries and returns to 
originalcolor. In addition moisture when depositing, 1 week 
leaving, it did notchange color, from surface. 

[0042] Working Example 1 1 

As hiding property powder excluding fact that those which melt 
resin 7 weight% of theethyl cellulose ( Ethocel : Dow Chemical 
Co. make) in solvent 72.9 weight% of xylene as titanium 
dioxide 20 weight% and ink vehicle are usedthe water 
detection label of white was produced to similar to theWorking 
Exanple 2. 

[0043] It does discoloration test of this label shows result in Tab 
le 1 in thesame way as Working Example 1. Asshowninsame 
chart, moisture when depositing, changing colorclearly from 
back surface of moisture detection label, there was not athing 
where it is expanded is indicated, dries and returns to 
originalcolor. In addition moisture when depositing, 1 week 
leaving, it did notchange color, from surface. 

[0044] Working Example 12 

As hiding property powder excluding fact that those which melt 
resin 8 weight% of theethyl cellulose ( Ethocel : Dow Chemical 
Co. make) in solvent 8 1 .9 weight% of xylene as calcium 
carbonate 10 weight% and ink vehicle are usedthe water 
detection label of white was produced to similar to theWorking 
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Example 2. 

[0045] It does discoloration test of this label shows result in Tab 
le 1 in thesame way as Working Exarrple 1. As shown in same 
chart, moisture when depositing, changing colorclearly from 
back surface of moisture detection label, there was not athing 
where it is expanded is indicated, dries and returns to 
originalcolor. In addition moisture when depositing, 1 week 
leaving, it did notchange color, from surface. 

[0046] Working Example 13 

Polyvinyl fluoride film ( Tedlar : Dupont Co. make and thickn 
ess 25 m ) dry laminate was done in surface of moisture 
detectionlabel which is produced with Working Example 2, 
moisture detection label which possesses transparent 
waterproof layer was acquired 

[0047] It does discoloration test of this label shows result in Tab 
le 1 in thesame way as Working Example 1. As shown in same 
chart, moisture when depositing, changing colorclearly from 
back surface of moisture detection label, there was not athing 
where it is expanded is indicated, dries and returns to 
originalcolor. In addition moisture when depositing, 1 week 
leaving, it did notchange color, from surface. 

[0048] Comparative Example 1 

Filter paper (No A: Advantec Toyo Kabushiki Kaisha make) in 
both sides, 0.01 ml dripping respective water,the water 
depositing, change of color and after measuring surface area 
ofstrange colored part amount, 1 0 nin leaving, it dried and 
observed thechange of color. Those results are shown in Table 
1. As shown in same chart, when also both sides when it 
deposits,coIor change is expanded is indicated water, dries it 
returned tooriginal color immediately. 

[0049] Comparative Example 2 

As water soluble dye silicic acid (AE ROS IL 380: Nippon Aeros 
il Co. Ltd (DB 69-070-2188) make) 98 weight %, was directly 
applied to filter paper (No.4: Advantec Toyo Kabushiki 
Kaisha make)the food use red color 4 number ( San-ei Kasei 
Kogyo K.K (DB 70-266-8518) make) 2 wt% , as hiding 
property powder, water detection label ofthe white was 
produced. 

[0050] In back surface and surface of this label, 0.01 ml drippin 
g therespective water, depositing, change of color and after 
measuring thesurface area of strange colored part amount, 2 4 
hours it dried moisture with the50 °C and observed change of 
color. Those results are shown in Table 1 . As shown in same 
chart, there was not a thing where whendepositing, color change 
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is expanded is indicated moisture fromtheback surface of 
moisture detection label, dries and returns to original color. In 
addition because when depositing, color change is expanded 
isindicated moisture from surface, dye dyes filter paper, drying, 
there was not a thing which returns to original color. 

[0051] Comparative Example 3 

As water soluble dye kneading those which melt resin 9 weight% 
of ethyl cellulose ( Ethocel : Dow Chemical Co. make) inthe 
solvent 85 weight% of xylene food use red color 4 number ( San- 
ei Kasei Kogyo K.K. (DB 70-266-8518) make) 6 weight% , as 
ink vehicle, withthe agate machine, it acquired ink for 
coloratioa This ink screen printing was done in filter paper 
(No.4: Advantec Toyo Kabushiki Kaisha make), water 
detectionlabel of red color was produced. 

[0052] It does discoloration test of this label shows result in Tab 
le 1 in thesame way as Working Example 1. As shown in same 
chart, from back surface of moisture detectionlabel moisture 
depositing even when, depositing from surface, itwas not 
possible to distinguish color change. 
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[Brief Explanation of the Drawing(s)] 

[Figure 1 ] It is a cross section which shows Working Example of 
water detection label whichapplies this invention. 

[Figure 2] It is a cross section which shows another Working Ex 
ample of water detection labelwhich applies this invention. 

[Figure 3] It is a cross section which shows another Working Ex 
ample of water detection labelwhich applies this invention. 

[Explanation of Reference Signs in Drawings] 

As for 1 as for water permeability film and 2 as for coloration 1 
ayer andthe 3 as for transparent waterproof layer and 4 as for 
adhesive layer and the5 it is a release paper. 
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